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A sub-mount, a light emitting diode package, and a method of 
manufacturing thereof are disclosed. A sub-mount, on Which 
multiple light emitting diodes are mounted, can include a 
multiple number of metal bodies on Which the light emitting 
diodes are respectively mounted, and an oxide Wall inter 
posed between the metal bodies such that the adjacent metal 
bodies are supported by each other but electrically discon 
nected from each other. By utilizing certain embodiments of 
the invention, a high heat releasing effect may be obtained, 
and manufacturing costs may be reduced. 
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FIG. 3 
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FIG. 4 
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select ively oxidize a metal plate to form a sub-mount that includes . W 81 10 
metal bodies electr ical ly disconnected from one another by oxide wal ls 

V 

oxidize a lower surface of the metal plate to form an oxide layer M3115 

l 

‘mount a | ight eml tt ing diode on each metal body N 8120 

l 

‘ mount the sub—mount on a board in which a cavi ty_ is formed N 3130 
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FIG. 8 
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SUB-MOUNT, LIGHT EMITTING DIODE 
PACKAGE AND MANUFACTURING METHOD 

THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Korean Patent 
Application No. 10-2008-0035521 ?led With the Korean 
Intellectual Property O?ice on Apr. 17, 2008, the disclosure 
of Which is incorporated herein by reference in its entirety. 

BACKGROUND 

[0002] 1. Technical Field 
[0003] The present invention relates to a sub-mount, a light 
emitting diode package, and a method of manufacturing the 
same. 

[0004] 2. Description of the Related Art 
[0005] A light emitting diode, or an LED, is a semiconduc 
tor device that generates light of a variety of colors When an 
electric current is applied. The color of the light generated by 
the LED mainly depends on the chemical components form 
ing the semiconductor of the LED. Compared to light sources 
based on ?laments, the LED may provide several advantages, 
including a longer life span, loWer poWer consumption, supe 
rior initial operation characteristics, higher vibration resis 
tance, and higher tolerance to repeated poWer disconnections, 
and thus the demands for the LED are continuously increas 
mg. 
[0006] A conventional LED had a poWer level of less than 
1 W. As such, the LED Was employed for loW-poWer appli 
cations, such as in BLU’s (backlight units). HoWever, the 
demands for LED’s in high-poWer applications (eg lighting 
devices, headlamps in vehicles, street lights, etc.) have 
groWn, and accordingly, much attention has been focused on 
increasing the ef?ciency and life span of LED’s. As a result, 
the development of a high-poWer light emitting diode (LED) 
package is groWing in importance. In this type of high-poWer 
light emitting diode package, the high-intensity output pro 
vided by the package may entail a need for superior heat 
releasing performance. 

SUMMARY 

[0007] An aspect of the invention is to provide a sub-mount, 
an LED package equipped With the sub-mount, and a method 
for manufacturing the LED package, that provide superb heat 
releasing properties. 
[0008] One aspect of the invention provides a sub-mount on 
Which multiple light emitting diodes are mounted. The sub 
mount can include a multiple number of metal bodies on 
Which the light emitting diodes are respectively mounted, and 
an oxide Wall interposed betWeen the metal bodies such that 
the adjacent metal bodies are supported by each other but 
electrically disconnected from each other. 
[0009] The metal body can be made from a material con 
taining aluminum, While the oxide Wall can be made from a 
material containing aluminum oxide. 
[0010] An oxide layer can be formed on a loWer surface of 
the multiple number of metal bodies and the oxide Wall. 
[0011] Another aspect of the invention provides a light 
emitting diode package that includes a multiple number of 
light emitting diodes. The light emitting diode package can 
include a substrate in Which a cavity is formed, a sub-mount 
inset in the cavity, and multiple light emitting diodes mounted 
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on the sub-mount. Here, the sub-mount can include a multiple 
number of metal bodies on Which the light emitting diodes are 
respectively mounted, and an oxide Wall interposed betWeen 
the metal bodies such that the adjacent metal bodies are 
supported by each other but electrically disconnected from 
each other. 
[0012] The metal body can be made from a material con 
taining aluminum, While the oxide Wall can be made from a 
material containing aluminum oxide. Also, an oxide layer can 
be formed on a loWer surface of the multiple number of metal 
bodies and the oxide Wall. 
[0013] The light emitting diodes may be arranged such that 
a cathode or an anode of a light emitting diode is in contact 
With the metal body. 
[0014] Yet another aspect of the invention provides a 
method of manufacturing a light emitting diode package that 
includes a multiple number of light emitting diodes. The 
method can include: forming a sub-mount, Which includes 
multiple metal bodies electrically disconnected by at least 
one oxide Wall, by selectively oxidiZing a metal plate; mount 
ing the light emitting diodes on the metal bodies respectively; 
and mounting the sub-mount in a substrate, in Which a cavity 
is formed. 
[0015] The metal plate can be made from a material con 
taining aluminum, and the light emitting diodes can be 
mounted such that one of the cathode and the anode of a light 
emitting diode is in contact With the metal body. 
[0016] An operation of forming an oxide layer by oxidiZing 
a loWer surface of the metal plate may additionally be per 
formed. 
[0017] Additional aspects and advantages of the present 
invention Will be set forth in part in the description Which 
folloWs, and in part Will be obvious from the description, or 
may be learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a cross sectional vieW illustrating a ?rst 
disclosed embodiment of a sub-mount according to one 
aspect of the invention. 
[0019] FIG. 2 is a cross sectional vieW illustrating a second 
disclosed embodiment of a sub-mount according to one 
aspect of the invention. 
[0020] FIG. 3 is a plan vieW illustrating the second dis 
closed embodiment of a sub-mount according to one aspect of 
the invention. 
[0021] FIG. 4 is a cross sectional vieW illustrating a light 
emitting diode package according to another aspect of the 
invention. 
[0022] FIG. 5 is a plan vieW illustrating a light emitting 
diode package according to another aspect of the invention. 
[0023] FIG. 6 is a ?owchart illustrating a method of manu 
facturing a light emitting diode package according to yet 
another aspect of the invention. 
[0024] FIG. 7, FIG. 8, FIG. 9, and FIG. 10 are draWings 
representing a How diagram for the method of manufacturing 
a light emitting diode package illustrated in FIG. 6. 

DETAILED DESCRIPTION 

[0025] As the invention alloWs for various changes and 
numerous embodiments, particular embodiments Will be 
illustrated in the draWings and described in detail in the Writ 
ten description. HoWever, this is not intended to limit the 
present invention to particular modes of practice, and it is to 
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be appreciated that all changes, equivalents, and substitutes 
that do not depart from the spirit and technical scope of the 
present invention are encompassed in the present invention. 
In the description of the present invention, certain detailed 
explanations of related art are omitted When it is deemed that 
they may unnecessarily obscure the essence of the invention. 

[0026] The terms used in the present speci?cation are 
merely used to describe particular embodiments, and are not 
intended to limit the present invention. An expression used in 
the singular encompasses the expression of the plural, unless 
it has a clearly different meaning in the context. In the present 
speci?cation, it is to be understood that the terms such as 
“including” or “having,” etc., are intended to indicate the 
existence of the features, numbers, steps, actions, compo 
nents, parts, or combinations thereof disclosed in the speci 
?cation, and are not intended to preclude the possibility that 
one or more other features, numbers, steps, actions, compo 
nents, parts, or combinations thereof may exist or may be 
added. 

[0027] The sub-mount, light emitting diode package, and 
method of manufacturing thereof, according to certain 
embodiments of the invention Will be described beloW in 
more detail With reference to the accompanying draWings. 
Those components that are the same or are in correspondence 
are rendered the same reference numeral regardless of the 
?gure number, and redundant explanations are omitted. 
[0028] FIG. 1 is a cross sectional vieW illustrating a ?rst 
disclosed embodiment of a sub-mount according to one 
aspect of the invention, FIG. 2 is a cross sectional vieW 
illustrating a second disclosed embodiment of a sub-mount 
according to one aspect of the invention, and FIG. 3 is a plan 
vieW illustrating the second disclosed embodiment of a sub 
mount according to one aspect of the invention. In FIGS. 1 to 
3, there are illustrated metal bodies 12, oxide Walls 14, an 
oxide layer 16, and light emitting diodes 20. 
[0029] The structure of a sub-mount according to this 
embodiment may include a multiple number of metal bodies 
12, to Which a multiple number of light emitting diodes 20 
may be respectively mounted, Where these metal bodies 12 
may be electrically disconnected, i.e. insulated, by oxide 
Walls 14. Each of the metal bodies 12 may support each other 
by Way of the oxide Walls 14, alloWing for easy handling 
during the manufacturing process. 
[0030] In consideration of ef?cient heat release, as Well as 
of economic viability, the sub-mount based on this particular 
embodiment can be made mainly of aluminum. Then, por 
tions of an aluminum plate can be oxidiZed, using an anodiZ 
ing method, for example, to form the oxide Walls 14, and thus 
form the multiple number of metal bodies 12 that are insu 
lated from one another. In this Way, metal bodies 12 of an 
aluminum material and oxide Walls 14 of an aluminum oxide 
material can be provided. 

[0031] If an insulation layer is desired also on the loWer 
surface of the sub-mount, an oxide layer 16 may be formed on 
the loWer surface of the metal bodies 12 and oxide Walls 14, 
as illustrated in FIG. 2. For example, after oxidiZing portions 
of an aluminum plate to form the oxide Walls 14 as described 
above, the loWer surface of the aluminum plate may also be 
oxidiZed to form the oxide layer 16. By virtue of this struc 
ture, When a sub-mount according to this embodiment is 
mounted on a substrate 30, any unintended connection 
betWeen the upper surface of the substrate 30 and the loWer 
surface of the sub-mount can be prevented. 
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[0032] A description has been provided above on certain 
embodiments of the sub-mount, according to an aspect of the 
invention. A description Will noW be provided as folloWs on a 
light emitting diode package equipped With a sub-mount 
described above, With reference to FIGS. 4 and 5. 

[0033] FIG. 4 is a cross sectional vieW illustrating a light 
emitting diode package according to another aspect of the 
invention, and FIG. 5 is a plan vieW illustrating a light emit 
ting diode package according to another aspect of the inven 
tion. In FIGS. 4 and 5, there are illustrated metal bodies 12, 
oxide Walls 14, light emitting diodes 20, Wires 22, a substrate 
30, a cavity 32, an electrode 34, re?ective surfaces 36, and an 
adhesion layer 40. 
[0034] A light emitting diode package according to this 
embodiment can be structured to have a light emitting diode 
20 mounted on each of the metal bodies 12 of a sub-mount 
such as that described above, With this sub -mount mounted by 
Way of an adhesion layer 40, etc., on a substrate 30, in Which 
a cavity 32 having re?ective surfaces 36 is formed. 

[0035] As described above, the structure of the sub-mount 
mounted inside the cavity 32 can include a multiple number 
of metal bodies 12 on Which a multiple number of light 
emitting diodes 20 are mounted, respectively, Where the metal 
bodies 12 can be electrically disconnected, i.e. insulated, 
from one another by oxide Walls 14. In consideration of 
e?icient heat release and economic viability, the sub-mount 
according to this embodiment can be made mainly of alumi 
num, as already described above. 

[0036] On the upper surface of each metal body 12, a light 
emitting diode 20 can be mounted. The heat generated by the 
operation of the light emitting diodes 20 may be ef?ciently 
dispersed through the metal bodies 12 located beloW the light 
emitting diodes 20, and the oxide Walls 14 that electrically 
disconnect each of the metal bodies 12 may also be more 
thermally conductive compared to typical insulators made 
from polymer materials, so that e?icient heat dissipation may 
be obtained over the entire sub-mount. 

[0037] In the case Where either the anode or the cathode of 
a light emitting diode 20 is formed on the loWer surface, the 
anode or cathode can be placed in direct contact With the 
metal body 12, Whereby the metal body 12 may serve as both 
an electrical and a thermal channel. 

[0038] That is, as in the example shoWn in FIG. 4, in the 
case Where one of the anode and cathode of each of the light 
emitting diodes 20 is formed on the loWer surface and the 
other of the anode and cathode is formed on the upper surface, 
an electrical connection may be implemented by Wire bond 
ing betWeen the upper surface of a light emitting diode 20 and 
an adjacent metal body 12, and if an electrode is formed on the 
loWer surface of the cavity 32, a metal body 12 may also be 
connected With the electrode on the loWer surface of the 
cavity 32. HoWever, this electrical connection structure is 
presented merely as an example, and it is to be appreciated 
that the electrical connection may be implemented in a variety 
of structures in accordance With the arrangement of anodes 
and cathodes in the light emitting diodes 20. 
[0039] Re?ective surfaces 36 can be formed on the sides of 
the cavity 32 to maximiZe the light collection e?iciency for 
the light from the light emitting diodes 20. Although it is not 
illustrated in the draWings, a transparent molding resin, etc., 
can be ?lled in the cavity 32 and shaped into the form of a 
spherical lens. In addition, slits may be formed in the resin, 
shaped in a particular pattern. 
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[0040] While FIG. 4 illustrates a light emitting diode pack 
age equipped with a sub-mount based on the ?rst disclosed 
embodiment of the invention described above, it is to be 
appreciated that a sub-mount based on the second disclosed 
embodiment may also be employed. 
[0041] Next, a description will be provided as follows on a 
method of manufacturing a light emitting diode package 
according to yet another aspect of the invention, with refer 
ence to FIGS. 6 to 10. FIG. 6 is a ?owchart illustrating a 
method of manufacturing a light emitting diode package 
according to yet another aspect of the invention, while FIG. 7 
through FIG. 10 are drawings representing a ?ow diagram for 
the method of manufacturing a light emitting diode package 
illustrated in FIG. 6. In FIGS. 7 to 10, there are illustrated a 
metal plate 10, metal bodies 12, oxide walls 14, light emitting 
diodes 20, wires 22, a substrate 30, a cavity 32, an electrode 
34, re?ective surfaces 36, and an adhesion layer 40. 
[0042] First, as illustrated in FIG. 7, a metal plate 10 can be 
selectively oxidized, to form a sub-mount that includes mul 
tiple metal bodies 12 electrically disconnected from one 
another by oxide walls 14 (S110). In consideration of ef?cient 
heat release and economic viability, the metal plate 10 can be 
made with aluminum as its major component. Then, portions 
of an aluminum plate can be oxidiZed such that the oxide 
walls 14 are formed, whereby a multiple number of insulated 
metal bodies 12 may be formed. In this way, metal bodies 12 
made from an aluminum material and oxide walls 14 made 
from an aluminum oxide material can be obtained. 

[0043] In the case where several sub-mounts are to be 
formed at the same time, the manufacturing method may 
include forming the oxide walls 14 along longitudinal direc 
tions in the metal plate 10, as illustrated in FIG. 7, and then 
cutting the metal plate 10 along lateral directions, as illus 
trated in FIG. 8. The lateral dotted lines illustrated in FIG. 8 
represent an example set of cutting lines. 
[0044] In the case where an insulation layer is to be formed 
also on the lower surface of the sub-mount, the lower surface 
of the metal plate 10 can be oxidiZed to form an oxide layer 16 
(S115), as in the example illustrated in FIG. 2. By forming an 
oxide layer 16 also on the lower surface of the metal plate 10, 
any unintended connection between the upper surface of the 
substrate 30 and the lower surface of the sub-mount can be 
prevented. 
[0045] After forming the sub-mount using the method 
described above, a light emitting diode 20 can be mounted on 
each of the metal bodies 12 (S120). An example of a con?gu 
ration after mounting the light emitting diodes 20 respectively 
on the metal bodies 12 is illustrated in FIG. 8. In the case 
where several sub-mounts are to be formed at the same time, 
as described above, it is possible to employ a method of 
mounting the light emitting diodes 20 on the metal plate 10, 
and afterwards cutting the metal plate 10 in lateral directions. 
[0046] As already described above, in the case where either 
the anode or cathode of each of the light emitting diodes 20 is 
formed on the lower surface, the anode or cathode formed on 
the lower surface can be placed in direct contact with the 
metal body 12, allowing the metal body 12 to serve as both an 
electrical and a thermal channel. 

[0047] Afterwards, the sub-mount can be mounted on a 
substrate 30, in which a cavity 32 is formed (S130). In other 
words, the sub-mount, on which the light emitting diodes 20 
are mounted, can itself be mounted inside the cavity 32, as 
illustrated in FIGS. 9 and 10. Re?ective surfaces 36 can be 
formed on the sides of the cavity 32, to maximiZe the light 
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collection e?iciency for the light from the light emitting 
diodes 20. FIG. 10 illustrates an example in which the sub 
mount is mounted by way of an adhesion layer 40, but it is to 
be appreciated that any of various other methods may also be 
employed. 
[0048] After mounting the sub-mount in the substrate 30, 
an electrical connection can be implemented, using wires 22, 
etc., between the electrode and the light emitting diodes 20. 
Although it is not illustrated in the drawings, a transparent 
molding resin, etc., can be ?lled in the cavity 32 and shaped 
into the form of a spherical lens. In addition, slits may be 
formed in the resin, shaped in a particular pattern. 
[0049] According to certain aspects of the invention as set 
forth above, by selectively oxidiZing a metal to form a sub 
mount that having multiple light emitting diodes mounted 
thereon, a high heat releasing effect may be obtained, and 
manufacturing costs may be reduced. 
[0050] While the spirit of the invention has been described 
in detail with reference to particular embodiments, the 
embodiments are for illustrative purposes only and do not 
limit the invention. It is to be appreciated that those skilled in 
the art can change or modify the embodiments without 
departing from the scope and spirit of the invention. 
[0051] Many embodiments other than those set forth above 
can be found in the appended claims. 

What is claimed is: 
1. A sub-mount having a plurality of light emitting diodes 

mounted thereon, the sub-mount comprising: 
a plurality of metal bodies having the plurality of light 

emitting diodes respectively mounted thereon; and 
an oxide wall interposed between the metal bodies such 

that the adjacent metal bodies are supported by each 
other and electrically disconnected from each other. 

2. The sub-mount of claim 1, wherein the metal body is 
made from a material containing aluminum, and 

the oxide wall is made from a material containing alumi 
num oxide. 

3. The sub-mount of claim 1, further comprising: 
an oxide layer formed on a lower surface of the plurality of 

metal bodies and the oxide wall. 
4. A light emitting diode package including a plurality of 

light emitting diodes, the light emitting diode package com 
prising: 

a substrate having a cavity formed therein; 
a sub-mount inset in the cavity; and 
a plurality of light emitting diodes mounted on the sub 

mount, 
wherein the sub-mount comprises: 

a plurality of metal bodies having the plurality of light 
emitting diodes respectively mounted thereon; and 

an oxide wall interposed between the metal bodies such 
that the adjacent metal bodies are supported by each 
other and electrically disconnected from each other. 

5. The light emitting diode package of claim 4, wherein the 
metal body is made from a material containing aluminum, 
and 

the oxide wall is made from a material containing alumi 
num oxide. 

6. The light emitting diode package of claim 4, further 
comprising: 

an oxide layer formed on a lower surface of the plurality of 
metal bodies and the oxide wall. 
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7. The light emitting diode package of claim 4, Wherein the 
light emitting diode has one of a cathode and an anode con 
tacting the metal body. 

8. A method of manufacturing a light emitting diode pack 
age including a plurality of light emitting diodes, the method 
comprising: 

forming a sub-mount by selectively oxidizing a metal 
plate, the sub-mount comprising a plurality of metal 
bodies electrically disconnected by at least one oxide 
Wall; 

mounting the light emitting diodes on the metal bodies 
respectively; and 
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mounting the sub -mount in a substrate having a cavity 
formed therein. 

9. The method of claim 8, Wherein the metal plate is made 
from a material containing aluminum. 

1 0. The method of claim 8, Wherein the light emitting diode 
has one of a cathode and an anode contacting the metal body. 

11. The method of claim 8, further comprising: 
forming an oxide layer by oxidiZing a loWer surface of the 

metal plate. 


